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PROBLEM TO BE SOLVED: To reduce resistance between a source electrode and drain 
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z <omm ic -j — * mm h-k >-m.m t & mw. ztvtc^ 

F B 1(-> ^^/PJSw^^K^y^j^^fcs^^K* 10 

*mmt-rz>m^ 1 tiE*«»*an*8«. 

z# uTBfes r t i -raw *s 1 
mmt<omfcm& 2 nm^x^fy^ h y<m& 30 

tt, III-V»ffra*¥W#0>A 1 G a A s 

±ffi^ir >*/HBMt, III- V^b-frft^**© I n G a 
A s M*»bj*S r Sr«p«i: -f 5 KfE*<D¥ 

3M£3£Ro 40 

[»#*7] ±Bf + */Ho, -bIBSSK&WBMi: 

«*©InGaAsBSWfill5, ±IE» 2 ^WSJi 
«U III-Vj&fb^M^frefcS A 1 G a A s afi,j&>e> 

[»*«9l JilS^-^V^/U®^, Ill-Vflgit-fr** so 



I n A s <£ Y) 6Sc<5 ^ t t *T 

¥t»#as«o«Bt*ife-xf fe o r , 
±my-h*^^y p m(D, y— ^isfci^KKyi 

[f»Ml 1] ±E*Btxaic*5V^T, -hlE^lcoPf 

[0001] 
[0002] 

l^f^X(7) 1 oC^rog^ilfM Y*7 >*/7 
^HFET (Hetero Junction Field Effect Transisto 
r:JMTH FETH^) J6*fc5 0 w COH F E T (i N ^.y 1 

FETIt «tt*g 0 0 0 G a A s «fc 9 45Sftl 1± 
\C GaAs(a^/^777ll 2, AlGaAsCi 
5l2(D»ail3i:, InGaAsiJftSft^ 
114i, AlGaAsJ:!l45»10*iil5i* 

n!««l^tP^tyr«I«l 3 a*5itfl 5 a 
3r> ^tt^ixiSJSgL^^E 1 3 b*S«fctfl 5 bti:f Lt 
^c5 Q 
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[0004] mi^mmm 1 5±^«, y— hmm2 o 
mmtsti, -<d?~ hnm2 ozm/vx^ commit 

^f^t5//H6^Lt, y-xmt&i 8 t K 
u-T>m® l 9 tds^--^ y^fc«»£;h/Cj*5. Ceo 

[0 0 0 5] HFETTU ~ J&l-H 8 Lfc 

J: SloRMl 5tf>®££y- Mi2 OTt 

[0 0 0 6] :Oi9iM^t5HFETTU V 

hfet^ wawictto«*H^aa«»j»*h9>' 

v?** (£AT J FET£l>5) ^> >a y h*H»^3! 
t#MF7>^^ (EUTMESFETil^) UlJt 

ut, y— h • y-^ra^ftc g s *j j:t;ffiS3 20 

[0 0 0 7] 

[*Wis«?*UJ;5i:i-a»«] ±J6UfcJ; 5 CHF E 

^s^i 1 9 t^^A * ^bfcm^i^ . k u>r ^mmut 

t*/vli4i:lU -tossy— 8TMSS 

«if« i s^oi^y-^m® i 8Wt7^« i 30 

wtc, m i sis i 5 [at, mm^m^ 1 5 b sr-^tf 
tab. y-x&xvv^^mcD&m^ft'hZKteb 

[0 0 0 8] *38iJ§ra\ ±jeLfcraH^W*SrHo-C, 

ftSay^^^Gmjsitfy-^ • y- 
fflc g s (dv— hmiEv g ic»i-s*a!tt^«ix, 

y - ^ Sffi*5 J^^KW y®« £ ^ * * m (omK 40 
[0 0 0 9] 

te. 9-**/i'JI«r*U y- Mt«Sr«A/-C-t©W«^ 



[0010] *«nK:J:S¥«#tt1tASifi^ 
14. ^-^/iWI^U y- h««S:tlEAyT?*OW«K 

l^v jx^tjx^ftsg 1 y 
(DX*foZ> 0 

^ai^bfcr. ttcJ: y-^*3«tt^KW^l»olgfifc 
[0 0 12] **MtCj3V>T. y-h«@Ttc^ 

y y°<£>/h $ v ^^ ^ */vmm^ t m=fx ts:^aot 
^^^s-o^-y ]) T<Dms* : ®m& <ft?zbt>x 

[0 0 13] 

s»:i i±(^ ^mm*mnztix\,^\ ~*tat>%T 

:^)±l:, lll-vfle<b-&*¥*flEJ: 9 

[0 0 14] Si ^»iS«3 SJitC^, 
n mSSOjfJ Sr otffif $ti5 0 -?:L*r. rco^i^ 

h^is o±oy- h««ojEfriittK, y— 

[0 0 15] y-h*ts//S36i, xyf-y^ h 
7^°S5 0O^nicBtr«SlcMUUI3 7^ % 0y*.tfjp 
j 3 00nml:KfMStt> r coifed 3 7 ictt, y 

5 0 ±IC, t HftllffiS 3 7 WG t , 37WS*5 
itf3 7WD^iP^tL, :tlbSK3 7WG, 3 7 
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WS, 3 7WD£iIDT\ y-h^J/^i3 6t, m 
y^ls?* h 5//n15 0 ^icy- H«ffi4 0 fc, y-X 

[0 0 16] -t tt, ±M<D% t l(DWmm'B> 

3 4 K^f^r y^ctO^C* 

iv<y^t^^tt^m iiffAh Ga 
i-x Asj^ s H 0 ^J:oT«^$tl^r.i:^^^L<, ^<£> 
A 1 OJfflfiKJtxtt. 0. 2 ^ x ^ 0 . 3k£thZ> 0 * 
fc, r©*2 0»li3 3lt S»3 1to5)s 
X.« 2 0 0 n m§g(D7 > ^Kfifci^HfiE 3 3b, 10 
« 4 nm©n!WHW)i«S i SriSiSS^J 
X.fi3. OXIOVcm 3 -4. 0X10 18 /cm 3 

[0 0 17] ft^i3 4lt y-^tS3 8i Kl/ 

nx Gai-x A sMM>^£oXmf&£tlZ> Z ki)W£l, 20 
<, ^rco I nCOlli^ity tt, 0. l^x^O. 2^r^tl 

So 

[0018] Sfc, ^ 1 OPf 3 5 tt, ^-tvWi 3 
4 5 J: >9 fcJEv^^ my^ft^, 

#**KJ;5*jaSiX-CV*5. 0*J;ttfAlx Gai-x A 

*ariutxw\ 0. 2 ^ x ^ 0. 3k £frZ) 0 Sfc, 

Sl©»i|3 5ft ft*^i3 4«>f>, SS^Jx. 
U2 nmilor y K-^0*8ft«*3 5 b , J*£0J 
aitf 4 nmOna©^j«ft«|x.ffS i 30 
3. 0X10 18 /cm 3 —4. 0 X 1 0 18 / c m 3 

[0 0 19] r^i*:J:otft^l3 4l:^ I 

2<Dmmm3 3^tyri^i3 3 a*5«tt^Mio» 

|gJl3 5^ty7«§3 5 a^fe«»Sixfc*-r y 
[0 0 2 0] *fc* x y fy^h 7 ^l5 0lt ^3$ 

-rz£iiz % y-h***yyrm3 6&v-hj&j&mz.m 

F^fty/13 6^A 1 GaAsCJ;otM«^ 
i\ xyfy^h3//>'i5 0tLm GaAs. W 
(:niG a A s iCiotifiJtSr i^ffSU\ * 
fc, y-h^rti//l36^GaAs(Ot#, ^ry^>- 
h s/^Jf 5 0lt A 1 ffl/£Jtas#j 0 • 5 ^ A 1 G a 

[0 0 2 1] -t LT, y-hHy^!3 6tt. 
i fc^^S 3 4 5 9 K=¥* 



^I3 6(t 0«Jx.(iAlz Gai-z AsKiotifilt 
5I^^jt< A lJBJlRztt, 0. 2 ^ z ^ 0. 3 k 

[0 0 2 2] :^yK^7^/^^F^rt^ 
^»3 6±l:it Mft« WiliTi, Pt^oi^AuIr 
if Ltfilc^^- MS4 0 ^t- > 7 ^ «f 

i»6«i«AuGe, N i j3±VAu*S«»SiX, ^ 
>fbO^^^ «£ o Tfg 1 C0P$Mg 3 5 fC^-— ^ y ^ t£ =1 
h $tlty-^lS3 8t3±tfKWytS3 9 

[0 0 2 3] ft^i3 4ty- 

Mffi4 0^^C, ^t^!3 4^itL^c>iS^^ 

SSa^^^Gmisjitfy— h • y- 

^ra^ftc g s coy- nmi±v g ^j*i-5«3Rttter c 

[0 0 2 4] "T^^^, y-h^y/13 6(DiHM(- 

y^«3 h***yy&±k Six 

rv^*^{Cj:or. :^h^t7/l3 6C^rt 

5 7MI3 5 a^b^tyr^ADiiA/T/^W^ 

liJFET^MESFET|:t3V^m >f ^V&AK «fc 

4Sii5:t«^ -(0?--ir^JI«]t(RW*< y 

h«EVg^*ti-5i»JKttfc*5r fc^ftStf, HFE 

J*U «iai5nm8Si:»<i*Sft 
Ji^(DGmC7)^tt^-rctL/c^^^ 
*fc, J F E T^ME S F E T C^JIt i 
h • y-^r^fC g s i^gHcBBilLTV^K 
JfcU ilWHFETM^tft ^-V^^/Wjli:^ 

- vmmk<nv%\z.wij£m.<D^mKm (y-h^ty^ 

J§) (D^flc^C g s KlBEgLT^S y-h^ 
JEV g (DfcfrVkfr'htS < 
[0 0 2 5] ^rLT, ±3eUfc±5^, HFETOlt 

m^4 0tft^S3 4 i<DraR8S:il^i-5r t^J: 

4*ft5y-h*-vy^i36©»S, SStW^a« 
tcj:oTtT5r £jPt**«. :cdJ;51:> y-Mi4 
0ift^«3 4ioPfliuii, y-h^t^^S3 

6 3&s^«ESixSd^ y-^tS3 8fcit;KWy«fi 
3 9 k^^v^yuS3 4 top^PBicio^Tte, rtt^m 
fii3 8*3J:t^3 9^s, »i(Ol»Si3 5l:t-^y^i: 
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>T«ffi3 9 ^ft^!3 4 ^oF5PS^s % ^-hS^ 

4 0 i:ft^l3 4 ^(7)PflPlJ: m?L&Wtn 

[0 0 2 6] fcfc:, Ji5£<7)|g]i tc^Lfc^^J:^ 

[0 0 2 7] ^fe-f, H2^*(Z>«lS»fffiHSr*i-S*R6 

feStttG a A s J; 3 1 ^ffl tt5o r 10 

©S»3UiI, ^5/yrii3 2Sr^L. o-c^Tf? 

2 OKigji 3 3 , ^**/UJl 34, II (D^mM 3 5 , 
^y^-ls?* V ys<m5 0. y-h^^^/^3 6 1^ 
IWJx(fMOCVD (Metalorganic Chemical Vapor 
Deposition : ^gg^M^fSfiStS) & MBE (Molecular 

Beam Epitaxy: ^ >— ) ftiaoT^fc 0 

[0 0 2 8] -ttefr-h, Stt: 3 1 Jbfc, Mxtf^lMfcas 

5^>777i3 2^t7^v/t^SU rcO±{^ s 20 
T> K-y P O0iJx.tfA 1 GaAs(CJ:5i«Sfijffit«3 3 
b *l»tia!«*.«na!©5p#6«OS i SrSSJJDLfc 
ni^tyr»i33a^ i{:7yK^^Ji 

«A 1 G a A s fC J: 5i*»fet«« 3 3 b t SrKlftitlftai 
^T, 7 y K-^O I n G a A s iCi 5f t 
maAlGaAsia5iU6Ki«!35b^ Igl* 
7M13 5 a ^^Jl*ig^t: 0 ^^i/-Y/^5bT^ 30 

io»ii3 5Sr*riit5. n\cm^xziomi(omat 

|3 5±(I, IlilS^WJifinl^fe^S i 

19 K3r> y^*S*#V^«X.tfA lGaAslCj:^^ 
- h^t^!3 6 1 5:atxt^^v' t ;^gLt, 

[0 0 2 9] :^Mfi6ii:#tt, m^Lft^ 

m^itmv&?*m»m*(DM&m<D&m6 1 

«<^2V^^m«W^«ISttSH F E T 40 
£\ fcSVMiHFETtffeOSV^caSCWt-^BIStLS 

ixm+ftM&ftoo 

[0030] m^.. m 3 ic^-r ± 5 §2 L^y 

-F^^«3 6ll:»Lt, f»(c^-M:fi^ 
l:x7f^uy-h^t5//|3 6Wt5 0 r 
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1361 *3is/^>^Bfe*i-5 0 

[0 0 3 1] i4DTt<t5^ 
fi£ffc3£K S i N K X 6 t&mm 374CVD (Chemical 
Vapor Deposition) ft^lCiotftfMtS, -(D#6 
ti3 7i:^U 7* h y y^9:7-f KJiSa?* — yx 

i LTJ6igM3 7td*f-r§^°^ — 

[0 0 3 2] BSCStJ: 5*-. ^^lM3 7WGSr 
ilCT, y-HS4 0S:»*t5. :oy-Ml4 
ooff^te, FdxffT i , p tte£vtAu&m?k—m.± 

7^ia5^^-yx^fy^aoTMt5c<i:^ 
t?#* 0 toft, 7t hyy^77^(a§/^-yx 

y^:^fcJ:oTjfilWl3 7©y-^ti*5J;tfKW 
[0 0 3 3] *flSffi&3 7Ws^oJ:t^3 7WDSrIC 

t\ mi t-^-rJ: tix^tLy— ^m®3 8*sJ;U* 

KKy«fi3 9S:»j*t5o rit&Wai 3 8 *5 £t>* 3 
9 1*, «X.M5fei'±ffiW»-— J., AuGeMtNii 

>-^£ffoT, trix-tixBfao^^-vSrWi-Sy-^ 
«S 3 8 *3 K W Vlffi 3 9 Srf^tSc ^Oft^iJ 
itf4 0 0 tgf^^K- J: 5 ^ Wl^fTo T , 

m i (Dm^m 3 5^ty7Mi3 5 awut- 

«S3 9SrMt5o :<Dj;9iat, ¥2»frS®6 l 

[0034] ±jfio**w»ifi^ffi^j:nfi, ?-hm 
/uM^mmmm t xtzmttt*- **s*r&aak\z. x^x 

[0 0 3 5] ±Jfi G a A s Kf£ 3 1 $r 
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[0 0 3 6] 01*3j:Via2'-ia5T-KWLfc0yC 

-Cfc5^ B4T»*Ufc««*S3 7WGSrfflCT. S! 2 
or, @6^fJ:9^ h^-V 3 6(7>J¥£ 

4 6i:i««SL«Wi:*W***tfc*rili:i-*4:*\ II 7 10 

{z^-txoiz.^ ffi^<Dm£<Dv-tx4 7 mm 

<z> Lt^fiMJEVth ^#^M^t5 :ittl5U 
[0 0 3 7] Sfc, H^O^d-Cfi, ilill^nS 

[0 0 3 8] H*<0«T?tt. S®6 liCHFE 

[0 0 3 9] 

ft^S3 4 hm«i4 o fc^Blc, 9-* 
3 4 [rJt UfcfcS'O' K=¥-V y/=fett5^- h 

y^Gmfcj:^ h • y — xm&AC g s oy- h® 

[00 40] I^iaSHFETOlt^I 30 

4 o tf^/H3 4 toraPSSril^i-5r ^fcj;^ 

^ roinwoajett. »jti^-htS4 0Ti:M 

9 t^-r>^/uJl3 4 t^lHIKlcovv-cra:, Ctt^S^ 
3 8*5J:tf 3 9ri^ SlOBllSS^-^iy^Cn 
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v^h^T. ihe)y-^t«3 8*3J:tfKWy 

>fsl CD Ron Sr/hS<-fSr. fc*ST?t, *VMt;fc 

[0 0 4 1] Sfc, **WKag^j£^J:ixtf, _ki£Lfc 

[is 2] *&wfc£z*mftmm<vm&ij&<D-'M<D- 
xa^fcJtswanH'eabao 

[B4] *»W»cJ:«***ai«o«jft*j5fe^>— 
IS jo it 5 0r ffi HI X fc 5 o 
[15] *»WteJ:«*«flcSS«^«aii*j£(D— 

xa^feJtsnfffiia-cfc*. 
[me] «»nirj:e^*#ttaott^>M^)*EiHifi)KBg 

[17] *&fn\z£z*m»mm<Dtt{&<Dm<DWtom 

[18] t¥^(Z)HFET(D«[BS«^ir*fcS 0 
[«F*<D»W] 

11, 3 1 • • • 12, 3 2- • '^y77l> 

13, 33 • • «I2 0>RSJ1, 15, 35- • • % 1 
<£>I*KJI, 13a, 33a, 15a, 3 5a- • • ^r^ 
y T&t&ffijl* 13b, 33b, 15b, 3 5 b • • • 
mt&tnM^C. 1 6 • • • ^t7/i> 18, 3 8 • • • 
y — 19, 39 - • • 20, 4 

o • • • bmm. 3 6 • • « y— h^-Y v?m. 3 

7 • ■ ■ tfe^tS, 3 7WS, 3 7 WD, 3 7WG * • • 

meat. 46" ■ mmmamm. e 1 • • • *« 
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